Basins
the period of 1975 -1983 . The origin time and location data of these earthquakes by ISC (International Seismological Center) were adopted. From the JMA stations we selected 24 seismological stations in southern Japan including Minamidaito Island (Fig. 1 ). Nonsystematic source errors and reading errors can be reduced by taking many travel-time residuals. We must also consider the effects of the local crustal structure on travel-time residuals. Refraction experiments ITO et al., 1982; INOUE et al., 1984) , indicate that the crustal structure beneath each station in Honshu, Japan, can be entirely approximated by a model of the crustal structure under the Kii Peninsula which was determined by MIZOUE (1971) . At the station of Minamidaito Island, the O-C values of teleseismic earthquakes indicate that the velocity structure of the crust and shallower part at the upper mantle of this area differ little from the J-B model (JEFFREYS and BULLEN, 1940) .
In the Taiwan region, more than 10 local stations were used to determine the hypocenters of the selected events. In the Izu-Bonin region, the earthquakes located using the conventional method probably have systematic source errors due to the presence of the subducting lithosphere, which we estimated by a ray-tracing scheme. Classified by focal depths. Model focal depths are expressed in numerals, and alphabetical characters (e.g., A, B, and C) correspond to the models in Fig. 3 . Fig. 3 . Velocity structure models. These three velocity structure models have low velocity layers of different thickness. The velocity of low velocity layers are decreased by 3% in comparison with the J-B model. data, the travel-time residual data would exhibit a similar tendency on values at the stations both in Japan and China, since they are in the similar azimuthal direction from the earthquakes in the Izu-Bonin region. Such tendency is not observed as the ISC travel-time residual data in China. These data do not show a dependence on focal depths and the average O-C of each station indicates small amount of negative value. Then we proceeded to analyze the data from southern Japan to ascertain the velocity structure on the east side of the northern Philippine Sea. Deep earthquakes with different depths are included to detect the deeper velocity structure (Fig.2a-f) .
The data of earthquakes between depths of 30 and 400 km indicate that the O-C values increase with epicentral distances (Fig. 2a-d) . The data from deeper earthquakes show positive O-C values (Fig. 2e-f ) independent of epicentral distances. All other data that are not shown graphically here show a distance dependence almost in a similar fashion. The travel times were modeled by using the JULIAN and ANDERSON (1968) ray-tracing method. We tested three models modified from J-B structure in which the upper mantle possesses different lower velocity portions than the J-B model (Fig. 3) . Resultant O-C vs. epicentral distances agree with those from observations ( Fig. 2a-f ).
The best model to explain the data is such that the P wave velocity in the upper mantle on the east side is lower than the J-B model by about 3% from. Moho discontinuity down to about 350 km. The velocity structure in the deeper part remains unchanged from J-B velocity structure. A similar result has been obtained by UTSU (1971) in this region. The velocity structure on the west side of the Philippine Basin must be reflected on the O-C values at Minamidaito Island from the earthquakes in the Taiwan region. Minamidaito Island is the only JMA station available for the present purpose.
These O-C values are all negative, concordant with the possibility that the west side has velocity higher than the J-B model in the upper mantle. However, the ray path from Taiwan region to Minamidaito Island may propagate through the subducting Philippine Sea plate and this induces negative O-C. The effect of the plate is estimated using a three-dimensional ray-tracing program (JULIAN and GUBBINS, 1977) . The upper surface geometry of the plate was modeled after the isodepth line of deep seismic zone after UTSU (1984) and the thickness of the plate was assumed to be 50 km after SHIONO et al. (1980) . Two velocity modelsth -the 8099 model by DORMAN et al. (1960) , and the modified J-B model -were examined. The upper mantle velocity structure of the first model consists of the 8099 model (Fig. 4) . In addition, the velocity is increased by 3% compared with the 8099 model within the plate. In the second model, the velocity of the upper mantle is assumed to be lower by 3% compared with the J-B model at depth range shallower than 350 km, i.e., the same as the velocity structure model used in the east side of the basin (model B in Fig. 3 ). The velocity within the subducting plate is, however, increased by 6% compared with model B.
Three-dimensional ray-tracing results indicate that the observation data agree with the 8099 model (Fig. 5) and cannot be explained by a velocity structure inferred for the east side (model B in Fig. 3, Fig. 5 ). The velocity shallower than 200 km may be higher than that of the J-B model.
It is concluded that, in the eastern region of the northern Philippine Sea, the (Fig. 3) , with velocity increase by 6% within the plate. Cross indicates the calculated travel time residuals for the model 8099 (Fig. 4) , with velocity increase by 3% within the plate.
observation data are well explained in that the velocity structure model has a velocity about 3% lower than that of the J-B velocity model down to a depth of about 350 km. In the western region, the velocity is higher than the J-B model for depth down to 200 km. This result suggests that the upper mantle velocity of the West Philippine Basin is higher than that of the Shikoku Basin. The Shikoku Basin and West Philippine Basin were formed by spreading between 30-17 Ma and 48-40 Ma, respectively (KOBAYASHI and NAKADA, 1978; MROZOWSKI et al., 1982) . Then, we propose that, the "older" West Philippine Basin has high velocity structure, and the "younger" Shikoku Basin has low velocity structure in the upper mantle, in comparison with the J-B model.
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